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(57) Abstract: A method of inhibiting cell 
death characterized by administering an anion 
channel-forming peptide, which artificially forms 
an anion channel on cell membrane, to cells under 
lactacidosis; and a cell death inhibitor characterized 
by containing this anion channel -forming peptide. 
As an example of the anion channel-forming peptide, 
Helicobacter pylori-origin VacA protein or a glycine 
receptor channel mutant peptide may be cited. The 
above-described method of inhibiting cell death and 
the cell death inhibitor are particularly efficacious 
against necrotic cell death associated with cell 
swelling. 
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pylori) ^©VacA^y/^I (^#fr:£ife 1 : Cover TL, Blaser 
MJ, Tpurif ication and characterization of the vacuolating toxin 
from Helicobacter pylori J , J. Biol. Chem. , 267, 10570-10575, 

1992 : mm) ^ ?v ^^u^-y^^^^^mMi^^y^ k^^** s 

(^#fF5:it 2 : Wallace DP,. Tomich JM, Iwamoto T, Henderson K, 
Grantham JJ, Sullivan LP, T A synthetic peptide derived from 
glycine-gated CI" channel induces transepithel ial CI" and fluid 
secretion] , Am. J. Physiol., 272, C1672-C1679, 1997 ^:^.1^ 
#^^^3 : Mitchell KE, Iwamoto T, Tomich J, Freeman LC, TA 
synthetic peptide based on a glycine-gated chloride channel 
induces a novel choloride conductance in isolated epithelial 
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3i©T^ / t^b^S^P^^^ K I- £^ T , ^ <D # /v^ * I- 
4i©y # IJ KtfcS. - <0 ? V is 

z> ^ t*?, -t&ffii m, <d c i-=3^^^^^^sri««>5-i* J 

##^Cifel : Zitzer A, Palmer M, Weller U, Wassenaar T, Biermann 
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C, Tranum-Jensen J, Bhakdi S, T Mode of primary binding to 
target membranes and pore formation induced by Vibrio cholerae 
cytolysin (hemolysin) J , Eur. J. Biochem. , 247, 209-216, 1997 ^ 
# # X ifc 2 : Moschioni M, Tombola F, de Bernard 14, Coelho A, 
Zitzer A, Zoratti M, Montecucco C, T The Vibrio cholerae 
hemolysin anion channel is required for cell vacuolation and 
deathj , Cell. Microbiol., 4 (7), 397-409, 2002 ^ 
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£ & X 9 0* LV\ ft*5x ±IBV a c A* 1/ s< * Sftt, ^/BUl 
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culture] , Science 161. 370-371, 1968) te, 7^!)*^^^/*^ 
^jf — ziUpi/ziy (American Type Culture Collection) A* h EX 
?;Vs<y a (DMcfr>&mi£i& (DMEM) £ ffi ^ T , 3 7 <C , 

5 %<dc o z *^tsinm^Tftx^< h v mfcs ^ummm 77^ = 

flft^tlto -hlEigife^ 2 5mM©^i*i'fty, 1 0 % <E> 
t7 100 IU/mlO^-V'J^G, £1)!, 5 0 m g /m 

1 <DX h l/T 1 */>-&WiM&tl1to 0. 0 5 % h P 7"^^ i: 0 . 0 

2%EDTAl:ttf!)^ti™ (PBS) Sr ffl V> fc h U ^ V V^i® 
iaot, milit**fflJ^^Mi^ b^fdo $BJ§£te, 800rpm-ei 

111: 12 5mM N a C 1 , 2. 5mM KCK 2. OmM 
CaCl 2 , 1. OmM MgCl 2 , 1. 2 5 mM NaH 2 P0 4 , 
2 5 mM N a H C0 3 

zom&mmmft. mmK&m 9 5%&m.t 5%©co 

2 ©^?Siao-C^$H5Cfc(UoT:, 37°C, pH7. 4 m 

m&mniK. mwimmmmm^ (70-^ t^-* •. epics Elite 

ESP, Coulter Co., Miami, FL) Srffi^"t~5 a-ZV^-OEItS^^ 
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1 Omg/ml'^a^te^ntf^A Sr^t? 2 /z 1 <£> P B S SrS&An Vtc 

^ x 3 7 'c-e i #Fs-f b <* titLo *w is at 2x1 

0 4 ^O^ajfeS:^tf3 5 0 n 1 O^BBS!S^^Sr, _L IB 2>fD «J Jfe 

ayfP-A't* (pH7. 4) "C2 O^W^^^ra^-bS^SSIfi: 

©SO UT#??^fc 0 pH6. 2 07^K-^0«l*> 

^tf, pH6. 2 (DfL^T > K— V* *> 5 VMS p H 7 . 4 © ?L ^ £> Jfl: 

(pH7. 4) % ^ft (pH6. 2) »»u fc5VM4> fL^Sr^frpH 

mM NaCl. 2. 5 m M KCl^ 2mM C a C 1 2 \ 1 . Om 
M MgCl 2N lOmM glucose N 1. 2 5mM NaH 2 P0 4> 
2 5 mM NaHC0 3 (pH7. 4, in 9 5%^^/5%C0 2 ) 
T'&ofco %WtT is K— i/Xtogbm&m^Zfrftfc, J§*OpHi5, 4* 
ifeOlLi^I^STtS r it J; o t 6 . 2M^5££*i^ ^l^f^ 

jftOpH^, iSS^i^tpH6. 2^M^$ttfc 0 3Ltt¥ 

fl 5 s 2 5mM^^^ttf®*©pH^, 7. 5mMOl3i 
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3 JEW- (Vogel GmbH, Giessen, Germany) £ o T 21!] ^ $ H fc fi * * 
/VgSgffiiSgte, =r^hn-/l^$U ILtttb^ 
•ttb j etl/^*fUT 300, 3 0 6 , 312m osmol/kg-H.,0 

^^j^m^iaiit^ (23-2 

5*0 tSJiSil, ( Kubo M. , Okada Y. , T Volume- 

regulatory CI" channel currents in cultured human epithelial 
oellsj , J. Physiol. 456, 351-371, 1992) Kl IB *t © # 8s Kl * T , 
!7^f Kf y/li (-2MQ) Ztiim UTW3^£ frbfco i£?lJ3g#C (<5 
MG) «JBE»3S**/h^r Sfc&lC, 6 0 - 7 0 %fc*tE*tLfe. 

mm^^^^mm^^, o mva>e> ±4 o mvo^it^^s©^ 

fc&fc, X?y7s*A>X (.Wmmm 2 s) #-60mV (J^tt^M 2 

s) ©«r«(fca>k*n*.e>*^ WK«J»««*sjes«l«Sttft:Ki3itu*i* 

Id, - 60mVi>b+100 m V tf>ft<|&^ 2 0 mVftl^l £ tbfc 0 V 
a c Aff#«$fS£r^^*--r5fc£)&c, ^fy^/^ (J£^R#Bu 3 0 
Oms) tfS-8 0mV (£p$fcH#itg 3 0 0 m s ) <D Iff b *D X. £> *L , 

-80i»fc+80 mVOtttJJS 2 0 m V & fcS*|fe £ tb fc„ * ^ y-?*A' 
^PP*P^2. 5ms OPIF^lll^lBt^tlto ^^^^ttm^fcS VMS 
VacAiiil^tS-lffitl (I-VftJ») 

, ?y^^tf-4 0mVa>fe+6 0mVOiHl'3"P0. 5 s FliD 
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*. 6> *b . m^«> EPC-9i*«# (HEKA, Lambrecht % 
Germany) fr JBV^-C1B» **bfc, iffiif 1 kH z 4 

(versions. 11 ; HE K A) *S»*^^^M*. X^»«f 

( 3 2 0 m osmol/kg-H 2 0) Iffffffft : 1 1 0 mM C s C 
1 % 5 mM MgS0 4N 90mM-^^^h— 1 0 mM HEPE 
S (CsOH-epH7. 4 \zmfe&*lfch<D) £r^ifo 

SajSfli3S«> ^ 4 0 mMfc^b £ *bf::{£§544 ( 2 7 0 m 

osmol/kg-H 2 0) 0»*-eiUII*tUfc. tT-^yb (flUftM) (2 9 

0 m osmol/kg-H 2 0) te. 110 mM C s C 1 , 2 mM M g S O 4 > 
2 mM N a 2 A T P x 1 mM E G T A > 6 0 mM^r > = h — R 
t;imM HEPES (C s OHt'pH 7. 2l!lIS$nfct©) 
tf„ ^itJSCt, 1 OmM 1,2- If* (2-T 5/7x/^fV) 
V-N, N, N' , N* -f f7« (B APTA) # , 1 mM EGT 

fcSV^fi, ^ 9 ^ x.;v*l<>WibW.%$kX- htttc 0 Va cAf 

(315m osmol/kg-H 2 0) : 145 mM N a C. 
1 5 mM KCls 1 mM M g C 1 2 , 1 0 m M :x — 1 . 2 
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mM CaCl 2 x 1 0 mM HEPES ( h U * T? p H 7 . 4l£i&^ 

tT^y h (8BJ&IS) ( 3 0 0 m osomol/kg-H 2 0) : 3 0 mM N 

a C 1 , 8 0 mM KC1, 2 mM M g C 1 2 , 7 0 mM^ ^ ^ h — 
/K 1 mM EGTA, 2 mM Na 2 ATP. 1 0 mM HEPES 
( p H 7 . 2 ) Sr^tfo 
77^7^f^itl 1 5mMOJNflJ5S^C 1 -?rtit5 w t K «fc o X , 

teMT ~*i'mm&&m'<t>tifc 0 nn* ^^t^mm^i±s 7 5mM 

Na + &tF7 0mM N-^^/V-D-^/V#5:^ (NMD G ) X 1 4 
5mM<Di$Jfe^Na + =Sr©^i-5 i i t i o ti^ ^> tlfco 

(2) ^i^r^^i 

Sllttt, P H7. 4©3yfn-/^#T (O) \ K— 

T (■) , 75^K-^T (A) s fL^S-^T (♦) . ^^^noi^ 

3yhP-^#T-ctt* c 6 ^ y TJSeiiaosp^JBHia^Htts so 2. 

4+39. 4^m 3 T*l)!). Bl©Ot*ti5'l^ 1 R#fffl3Nfc-f'5 - 
fctt**»ofc. 3LBfcS:*JP*TK:#»<0p H«r.6 . 2 T »f *> © "(SP 

At/Tt) o StflBBH!:* 2 5mMO^t©S#l-j:om*©pH^6 
^ 2 ^t?S? £ * 5jftBfl&^fg<£> V^/K0 1 . 0 6 ± 0 . 0 2 ffif HH* #D U 
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tc 0 tit, a^teffleKbtttf fclft, 4 5 ft fab 6 0 # fc: « *T *> 
©tlt-ltfc (6 0^tl-i4 1 •' 1 1 ± 0 . 0 2f l:*ofc) „ L£> 

[fL^T > K— > * T K *5 rt 6 R V D © 
H2IHH:, pH7. 4©3yH3-Hfr©W (O) . %m<D&%& 

(♦) . tv-K'-^^t^m (a) , %mr*/v-i/xT 
io (■) s ^tti^fKD c 6 y v TmB&nmj&^mv&it&mm^tz. 

? v 7 Sr^-To 

©!BJ&i*&flf ( 7 o &ftt>tiz>k. yvrmm*— 

15 Zfr&fr&m^Ztcibte^ M1fo\fr%WL&'£ttWtte. ( P H6. 2) 

TVK-^^^fC*!), RVD(i®^l b^^ofc, L^L^C^ 
P H7. 4 T?fL»SrJn^.fe»^l3:tt. RVDtt»SH?»flr*?*5!> 3l#fi£ 
20 £*tfc (0 2* N ♦T*^-t") o ?L»^jDUfc»^l!:H:, (p 
H6. 2, HI 4 1 AT?^i") T^R V D tt — %H<Dfr®.& & tilt. 
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Va c Ate, JifE^fi^iSfc 1 tlBfCD^&iUot, — !) =» ^ ^ * - 

tr n y « 60190 mft ( P H2) oyylliticiot, 

iiaVa c Alr2. 5ng/ml i«5i5fciHlt, 3 7"CT»5 0# 

c 6 ^ y rmm*-! >-^=.-<- b ufc^, 

■ f ?r^^^v^r £ ^ JSC H "tr 3 ttt^-r?^ 5 0 td> t, 

^^SttftO^r^T -f ^ * &mW-r 5 - £ * < (S3 (a) #m) > t> 

-r^^^^^mm^^^^^-r (13 (d) o-e^-r) „ fL^r^x 

K— ( P H6. 2) ##TtlBt^^5Va c A ft^lE^ K 2*^ 5 

m^fg (ni3 (b) &m) 1 1 - v*b§i (S3 (d) #-e^-r) £ 

a ^ h n-/v^#TT*IS^^ttfc«M^*|-i-5^:tt (1213 (d) > O 
T'^-T) £ 5 £ t JfeVN 0 Va c Ai^lltt^ bT-^y b 



WO 2004/047851 ^^PCT/JP2003/015201 

2 0 

m^(01 0mM©BAPTA©^tl5iaotffS:^lt*^ (t*— * 
^$-f) o NPPB ( 1 0 0 fi M) (D^Bfl^^^iPtix Vac A fci o "C 
fa^£*b5«$Sf5&3&< 5 (^3 (c) #J8U 13 3 (d) tpQ-e^ 

T & v^ T t> ^ ^ ^ 3r 7T£ ^ ^ ^ £ ti, £ mSfS a s y ^ ^ 
vls-fm (^^ifefe) m J:oTltB^ttfco m 3 (c) , (d) 

Hij5*$jft/5 J: 5 rollft, C 1 t^^^P i tt^ifeH 
5NPPB X^xnm £ftZ> C i t>, 7 = *yf + */HC £ 5 
<7} ~e fo £ r £ & *> 5 o 

4 (a) te, 7 is^mZlNfLZ w £ HI «t o"r«flj£&*L;/fc«ife-f&J£*SBI 
<Sr^-f-^7 7tfe^ lEBlS^C 1 -aftasj****^ (5mM, 3 0m 
M, 1 1 0 mM<D=§-^^) ©-tJh/^Jh/OJfe^Sr^i-o HI 4 (b) tt % M 

(c) 14 N Cl~^rI~s Br~. methansulfonate" ^^rH-^tbg^ b 

itm&K, mm- mm. mmfrj* %. z> mm «r*i- y ? ? t? & s . B4 

(d) # f^yst^T^ty^li ufc#<a*t, s^-mffft>^{- 

77^7^yStOf!lKJ;5 [CI - ] o^fl^^ Vac At* 
ottt^*^5*«©a(BHa©*«^OV7 )> Sr«*t5 (04 
(a) „ (b) o -^w^fi, V a c At iot#t$tb5ti 
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5tt Br", methansulfonate") £ <D d 33 3 -a&fectt 4£ <£> V 

7 hhmmztiz (04 ( c ) o ^^ife*tt> £*t©*ik: 
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